REMARKS 

< iaim^ l-2'> weie in >. ( v ^2 uiJ 2 ■> '■sese p!t;^Kiu•^h \\fthd>.t\sn nt 
{c-ipon\c to a it'^tiiction 'eqai'os khv i s 1 10 and 22 aie ^sro idoci liCiesn and 
dann-> 24-2o iite Tjow K dddt'd hej esn Sttppott/of ifu imuf}Jmci^/'> u> hi> i./(>;7<\ /v 
i ( least at / ataffaph j0056j of the otigmal I'lMh^ute and ni i'lc <> tgiiia' ciunn 
set. No new matter is added 

Claims 1-12, 22 and 24-26 are currently pending in the case for examination. 

J' Claim R| ! ject|ons Unde r 35 IJ.S.i.. ^ 112 

in paiagiapli 2 o{ the Ottke \>,non v.Lum 22 was Te|cct(j:d tsndct ^'^ U S C >> ! 1 2, 
second pai.'uiaph as hawj. indeftniie foi LrLng to paiUwulaih p.vnt an and di^tmctlv 
claim the subject matter which applicant regards as the invention. Specifically, the 
Office Action asserts that there is iasnflicient antecedent basis for the terai "the mixture" 
in claim 22. 

Claim 22 has been amended herein to change the terra "the mixture" to "the 
etchant," Applicant snbraits that tiiere is antecedent basis lor the term "the etchant" to 
claim 22. Therefore, Applicam. respectfully subniiis that the rejection of claim 22 under 
35 U.S.C. § 112, second paragraph, has been overcome. Applicant respectfully requests 
that the refection of claim 22 under 35 U.S.C. § 112, second paragraph, be withdravvn. 

2. Claim 22 is Patentab le Over Yokomizo 

In paragraph 3 of the Office Action, claim 22 was rejected under 35 U.S.C. § 
J 02(b) as being anticipated by U S. Patent .AppHcation Publication No. 2002/010285 
("Yokomizo"). Specifically, the Office .Action cites Yokomizo as teaching "a method to 
etch semiconductor wafers having a silicon oxide and silicon nitride layer (page 2, 
paragraph 0028) providing a closed-loop circulation system having a bath 1 1 /process 
chamber knd a recirfeulation liiie fltttdty ioupled to tlie process chamber (page 2, 
paragraph 0035) supplyitjg a predeterniined volutne of an etehant mixtiire to the closed- 
loop circulation system, the etchant filling the process chamber and overflowing into the 
recirculation line (page 2, paragraph 0034; page 4, paragraphs 0053-0054, fig. 1) 
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submerging at least one substrate in the etcbant within the process chamber (page 3^ 
paragraph 0048) circulating the eichaiit mixture through the closed-loop circulation 
system ipage 3, paragraph 0049 i continuously iiieasuniig substarice dissolving from a 
siitfacfS of vvafcT intv^ the crohnijA hquid (Si > p.iriicic couhln m the mixiure \sitb a 
deiectuig rueaiiS'paTtick couniei (page 3, parauiaphs 0042. Oif50) upim detecting the 
etcbant having a measured particle count above a pfedetemiined particle count 
autoniaticaUy discharging/bleeding a volume of contaminated etchant from the closed- 
loop circulation system whi le replacing tlie volume by feeding fresh etchant into the 
closed-loop circulation system during the processitig of the at least one substrate that will 
return the particle count of the etchant within the closed-loop circulation system to or 
below the predetermined particle count (page 4, paragraphs 0058-0059).'' Applicant 
respectfully submits that this rejection is improper for the reasons discussed below. 

As ail initial matter^ Applicant notes that claim 22 is only amended herein to 
correct an antecedent basis issue tiiat was present in tiie originally filed claim and to 
clarify tlie language of the claim. No substantive amendments are made to claim 22 
herein. Furthermore, Applicant notes that claim 22 requires, mter aiia, that upoti 
detecting that the etchant has a particle count above a predetermined level, a voluote of 
the etchant is bled from the ciosed-loop circulation systetn wM\Q a volume of fresh 
etchant is fed into the closed-loop circulation system. Claim 22 also requires that the 
feeditig and bleeding of the etchant occurs during processing of the at least one substrate . 
As discussed belbw, Yokomizo fmh to teach or suggest these aspects of claim 22. 

Yokomizo generally teaches an apparatus for etching and a method of etching, 
Figrire I of Yokomi^io is reproduced below for further discussion. 
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Figure 1 of Yokomizo 



Y okomizo teaches a method of contfoJiing tlie particle cou«t a?id eo«centratJoii of 
aii etehant iti a process bath. Yokomizo discloses that Avhen the concentraticm reaches a 
piedeterniined upper threshold, the computer processor 70 carries out operations to 
maintain the concentration within a designated range. However, in Yokomizo these 

operations only take place "afieT the waflns W ha ve been picl^ed up on completiori of the 
etching process atid before the next wafei-s to be processed are accommodated in the 
process bath 10, that is, within an intennission between the present etching process and 
the next etching process." See Yokomizo, 1| [0056]. Yokomizo discloses that during this 
interroission period, the computer processor 70 stops the circuladon of the etching liquid 
in the circuktion system 50 hy closing a valve or stopping operation of the pump 2 L x^ee 
id. at [0057]. After the water W has been removed from the process bath 10 and the 
etching liquid has stopped circulating, the computer processor 70 opens a valve 32 in the 
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drain s\stem 30 to diam the etchn^g liquid untH about two-thuds of the etchant hAs been 
discharged from the nmer bath 1 1 . See id atli [0058]. Fiiialiv, after about two-ihirds of 
ihe eaiwut has been ieoKHev.'' Iv' ^oir mum ul-so "fi u'Hs Hk* \a'\ts 4> m t je 
^lipph ^Nstoin U) to ailow quaiuus i . t c-.ii iiu s^jui lu in a K'ei\>>!i I cquaS to 
thi. q!iami{\ lonuned \ ia the dtam ^^xsieni ^{i to be mtiodiiLed into tbe innei batL 1 1 V'f 
/if dt • [0059j After all of the abo\ e steps have been completed, the next bat^rb of w afet s 
W can be immersed in the etching liquid for treatnient and/or processing. 

Thus, in Y okomizo the etchant is drained from the process bath prior to 
introducing a fresh etchant into the process bath. In other words, in Y okomizo a fresh 
etchant is only introduced into the process bath after hvo-thirds of the used etchant is 
drained troni the process badi. Furthermore, in Yokomizo the feeding and bleeding take 
place only after a wafer has been removed from the process bath. In other words, the 
feeding and bleeding of Y'okomizo only take place while there are no wafers being 
processed in the process bath. Therefore, Yokomizo fails to teach or suggest " bleeding a 
volume of contaminated etchant from the closed-loop circulation system while replacing 
the..v.o lume by feedina; fresh etchant into the closed-loop circulation system duriittz the 
processina of the a l least on e substrate ." 

Applicant notes that the method of the present invention is advantageous over 
Yokomizo. After a used etching liquid is replaced by a fresh etching liquid, it lias been 
found that the etching rate against the oxide layer is high. In Y'okomizo, by draining 
most of the etchant prm to introducing a fresh etchaiit into the process batli,tlie etchiiig 
selectivity is not maximized, Specificaliyj in Yokomizo, a vast majority of the etchant is 
replaced during a time when no wafers are being processed. As such, Yokomizo does not 
completely reduce the problem of having a liigh etching rate against the oxide layer, hi 
other words, because such a large amount of the etchant is replaced in the Yokomizo 
method, the etching rate against the oxide layer will be high when a new batch of wafers 
is immersed in the process bath for processing. By simultaneously draining an etching 
liquid from the process bath and introducing a ilresh etching liquid into the process bath 
dnring the processing of a snbstratej the present invention is advantageous owr the prior 
art by reducing the etching rate against the oxide layer and increasing etch selectivity. 
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For at least the reasons provided above, it is respectfuUy subniitted that the 
rejection of claim 22 under 35 U.S.C. § 102(b) is improper. It is respectfully requested 
that the rejectiow of claim 22 under 35 U.S.C. § 102(b) be withdrawn. 

3* Qaim 1 is Pateritable 

In paragrapli 4 of tlie Office Action, claims 1-9 were rejected under 35 U.S.C. § 
103(a) as being unpatentable over Yokoraizo in view of U.S. Patent No. 6,087,273 
("lorek"). Specifically, with regard to claim I, the Office Action cites Yokomizo as 
teaching all of the elements of ciaim 1 except s«ppl>'ing sulfuric acid, phosphoric acid 
and water to the circulation system. However, tite Office Action cites Torek as teaching 
this deficiency of Yokomizo, 

As an initial matter, Appiicaiu notes ihat claim i has been amended herein for 
clarity only aiid that the amendments made to elaim 1 herein are not intended to alter the 
scope of claim 1 in any manner. Specificaily, claim 1 has been amended to recite 'the 
feeding and the bleeding occurring during processing of the at least one substrate ." The 
amendment to claim 1 simply clarifies the language of claim 1 regarding the feeding and 
bleeding occurring during processing of the substrate. 

Applicant notes that claim 1 recites limitations similar to the limitations of claim 
22 disciissed above. Specificaliy, claim 1 recites feeding a mixture into tJie ciosed-loop 
cirealation system while bleeding a voUune of the mixtiire from the closed-loop 
circulation system. Fiuthermore, claim 1 also recites that the feeding and bleeding occui' 
during processing of the substrate. 

Therefore, for at least the reasons discussed above, it is re.spectflilly submitted that 
the rejection of claim 1 under 35 U.S.C, § i03(a} as being unpatentable over Yokomizo 
in view of Torek is improper. It is respectfully requested that the rejection of claim 1 
under 35 IJ.S.C, § 103(a) as being unpatentable over Yokomizo in view of lorek be 
witlidram. Furthermore, at least due to their dependence on independent claim I , it is 
respectfully requested that the rejections of clairtis 2-9 under 35 U.S.G. § 1 03(a) as being 
iinpatentabie over Yokotsiizo in view of Torek be withdrawn. 
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4. Claim 10 is Patentable Over the Proposed Combination of Yokomizo and Torek 

In pau-tgiaph 5 oftht; Office Actson, dnim^ H)- 1 2 \^ere rejeLted uiider 35 T S t " ^ 
!03uu as hcsng unpiitontahie o\ci Vokomi/o ui \!c\s oi' Torek. With icgaal to claim 10, 
the (Office Action lejccted olann 10 foi ihe satue leasons as discussed abo\c wub respect 
to claun \ . Claim 10 has been amended herein for clarity in a maatier similar (o the 
amendment to claim 1 discussed above. Furthennore, claim 10 recites limitations that are 
simiiai-to tlie limitations of claim 1 discussed above. Specifically, claim 10 recites 
"wherein the bleeding and feeding of steps (d) and (e) occur during processing of the at 
least one substrate ." 

Thcictbic (U lca-^{ fof the leds^ni^ dis. J^^ed (ilxnc w>\h icg^itd to clamt I \i \s 
lespccifuilv s\ihmiued thai the icjecTton ofcfa^ni 10 undei U S C -5 \0\a) bemg 
unpatentable over Yokomizo in view of Torek has been overcome. It is respectfully 
requested that the rejection of claim 10 under 35 U.S.C. § i03(a) as being unpatentable 
over Yokomizo in view of forek be withdrawn. Furtbeitnore, at least due to their 
dependence on independent claim 10, it is respectfully requested that the rejections of 
claims i 1 and 12 under 35 U.S.C. § 103(a) as being unpatentable over Yokomizo in view 
of Torek be withdrawn. 

5, Smnmary 

In view of the tbregoing amendtnems andremarkSj it is respectfuUy submitted 
that the pending claims are now in condition for ailoxvance; early notice of which is 
earnestly requested. If the Examiner has any questions, or if it is believed that a phone 

call would expedite prosecmson of tbis appHcation, the Examiner is encouraged to 
contact the undersigned at the number listed below. 
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The Belles Group, P.C. 



Date; Januafy 20, 201 1 - v-.-^ x,^. 

Todd E Kiein Esq (Reg Xo 59,610) 



Bnaiil Belles, Esq (Reg No '^ 1,322) 

Foi The Belies Group, P.O. 

404 S. 16''' Street 
Phfiadelphia PA 19146 
Office; 215-735-9302 
Cell: 215-749-2530 
Fax: 215-735-9306 
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